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PROBLEM TO BE SOLVED: To provide a galvannealed steel sheet which is free of the 
damage of plating layers at the time of pressing and is overall excellent in formability, 
chemical conversion treatability, etc. 

SOLUTION: The galvanized steel sheet has films consisting of zinc oxide, zinc carbonate and 
zinc hydroxide on the plating layer surfaces at >50 mg/m2 in total in terms of zinc. The steel 
sheet may be easily produced by bringing a solution containing 0.5 to 100 g/liter Zn ions and 
0.05 to 5 wt.% hydrogen peroxide and having a pH 4.5 to 7 and bath temperature <45°C into 
contact with the galvanizing layers, then blowing gas containing carbon dioxide thereto. The 
contact of the carbon dioxide of the gas to be blown is more preferably specified to >0.1 
vol.%. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a galvannealed steel sheet which is free of 
the damage of plating layers at the time of pressing and is overall excellent 
in formability, chemical conversion treatability, etc. 

SOLUTION: The galvanized steel sheet has films consisting of zinc oxide, 
zinc carbonate and zinc hydroxide on the plating layer surfaces at ≥50 mg/m2 
in total in terms of zinc. The steel sheet may be easily produced by bringing 
a solution containing 0.5 to 100 g/liter Zn ions and 0.05 to 5 wt.% hydrogen 
peroxide and having a pH 4.5 to 7 and bath temperature ≤45°C into 
contact with the galvanizing layers, then blowing gas containing carbon dioxide 
thereto. The contact of the carbon dioxide of the gas to be blown is more 
preferably specified to ≥0.1 vol.%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] They are 50 mg/m2 in total considering the coat which becomes a plating layer front face 
from a zinc oxide, zinc carbonate, and zinc hydroxide as zinc. Zinc system plating steel plate excellent 
in the press-forming nature characterized by having above. 

[Claim 2] In a zinc system plating layer, Zn ion:0.5-100g/l. and hydrogen-peroxide: 0.05%-5 % of the 
weight are contained. Contact the solution which has pH in the range of 4.5-7, and the gas containing 
carbon dioxide gas is sprayed. They are 50 mg/m2 in total considering the coat which becomes a plating 
layer front face from a zinc oxide, carbonic acid oxidation, and zinc hydroxide as zinc. The manufacture 
approach of a zinc system plating steel plate excellent in the press-forming nature characterized by 
making it have above. 

[Claim 3] The manufacture approach of a zinc system plating steel plate excellent in the press-forming 
nature according to claim 2 characterized by the carbon-dioxide-gas content of the gas to spray being 
more than 0. 1 volume %. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the zinc system plating steel plate excellent in press- 
forming nature suitable as materials, such as an automobile, home electronics, and a building, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Since a zinc system plating steel plate is the cheap ingredient excellent in 
corrosion resistance, it is used in large quantities as materials, such as an automobile, home electronics, 
and a building. Since the alloying hot-dip zinc-coated carbon steel sheet is excellent in many engine 
performance, such as chemical conversion nature as a paint substrate, paintwork, weldability, and an 
adhesive property, especially in addition to corrosion resistance, military requirements, such as an 
automobile sheathing material, are widely used also for the severe application. 

[0003] Since a plating layer front face is elasticity when it is a zinc alloy phase (zeta phase) with few Fe 
contents, even if it is the case where a plating layer front face is pure zinc, and an alloying hot-dip- 
zincing layer, in case press forming of the zinc system plating steel plate is carried out, an adhesion 
phenomenon arises a plating layer, a press metal mold front face, and in between, the sliding nature of a 
steel plate deteriorates, and there is a problem of being easy to generate a plating exfoliation 
phenomenon (flaking) and a press crack. 

[0004] On the other hand, in being an alloying hot-dip-zincing layer with many Fe contents of a plating 
layer, a hard alloy phase (gamma phase and gamma 1 a phase, deltaic phase, etc.) is formed near a steel 
plate / the plating interface, and in case press forming is carried out, it becomes easy to generate 
powdering (powdering) of a plating layer. If powdering occurs, the piece of plating exfoliation will 
adhere to metal mold, and it will become the cause of a pushing crack. For this reason, in case press 
forming of a zinc system plating steel plate, especially the alloying hot-dip zinc-coated carbon steel 
sheet is carried out, a remedy which these problems do not generate is called for. 
[0005] In order to solve such a trouble, by performing metal plating to a plating layer front face further, 
or preventing metallic contact of metal mold and a plating layer on it by the approach of making various 
kinds of oxides adhere etc., and forming a press oil and metallic soap in it further, the adhesion 
phenomenon of a plating layer and metal mold is prevented, and the technique of improving the sliding 
nature of metal mold and a plating layer is indicated. 

[0006] It is 1000mg/m2 considering one sort of 5 - 500 mg/m2, phosphoric acid and Mo oxide, W oxide, 
and V oxide, or two sorts or more as P, Mo, W, or V, using 3 - 500 mg/m2 and Mn oxide as Mn by 
using a zincic acid ghost as zinc at JP,3 -287784, A. The alloying hot-dip zinc-coated carbon steel sheet 
excellent in the press-forming nature which equipped the front face with the coat which consists of an 
oxide contained below, chemical conversion nature, and weldability is indicated. 
[0007] The manufacture approach of the plating steel plate which forms an iron system alloy 
electroplating layer on an alloying hot-dip -zincing layer is indicated by JP,4-202786,A and JP,4- 
202787,A. These prepare the electroplating layer which has detailed irregularity in a front face as a 
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middle plating layer on an alloying hot-dip-zincing layer, it is the approach of giving iron system alloy 
electroplating on it, and according to the effectiveness of the above-mentioned middle plating layer, 
prevent the crack of the plating layer which is easy to produce at the time of press forming, and aim at 
raising electropainting nature and a moldability. 

[0008] the steel plate which carried out hot dip zincing to JP,3-291366,A, and carried out alloying 
processing — hydrogen-peroxide: - the manufacture approach of an alloying hot-dip zinc-coated carbon 
steel sheet of making an oxide coat forming in a plating layer front face, and improving spot welding 
nature and chemical conversion nature is indicated by containing Fe3+:0.01g/l. or more, and making the 
water solution whose pH is four or less contact 0.01 to 5% of the weight 

[0009] The zinc system plating steel plate equipped with the Fe-nickel-0 system coat on the zinc system 
plating layer is indicated by JP,8-158066,A. For this coat, that coating weight is 10 - 1500 mg/m2 by 
total quantity conversion of the metallic element in the above-mentioned coat. It is in within the limits 
and has the coat which contains oxygen 0.5 to 30%. 
[0010] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the after- 
treatment method which gives lubricity to the zinc system plating steel plate indicated until now, and it 
was not necessarily satisfactory. 

[001 1] If only a sliding nature improvement of a galvanization layer is the purpose, there is a method of 
making a plating layer front face equipped with the coat which contains calcium compounds, such as CI 
compounds, such as S compounds, such as a coat with sufficient affinity with a press oil, for example, 
nickel, Mn oxide, and sulfurized oil fat that has a track record also as an extreme pressure additive, and 
chlorinated paraffin, and phosphoric-acid zinc calcium, etc. by hard. 

[0012] However, since the steel plate which has these coats does not have the enough operating 
experience in an automobile outer layer application etc., prudent assessment is needed on the occasion 
of utilization. That is, in checking strictly many engine performance in extensive conditions, such as 
chemical conversion engine performance, adhesive ability by adhesives, and corrosion-resistant ability 
under [ various ] an environment, on the occasion of utilization of these steel plates, a real vehicle trial 
etc. may be needed as the last evaluation. In requiring great cost, a long period of time is taken to decide 
an evaluation result and to reach a practical use phase in evaluation of this etc. 
[0013] Moreover, some metallic oxides dissolve at the time of chemical conversion, and the steel plate 
indicated by JP,3-287784,A has the problem of polluting chemical conversion liquid. A manufacturing 
cost is high, in order to make a two or more layers electroplating layer have further by the manufacture 
approach indicated by JP,4-202786,A and JP,4-202787,A after carrying out hot dipping, by the 
manufacture approach indicated by JP,3-291366,A, a hydrogen peroxide consumes under the effect of 
Fe2+ eluted from a plating coat - having ~ a liquid life - it became short and there was a problem of 
reducing remarkably the operation nature at the time of oxide formation. The steel plate currently 
indicated by JP,8-158066,A was heated in an oxidizer, atmospheric air, and the mixed ambient 
atmosphere of ozone, and since it was an object which adjusts an oxygen content and is obtained, it had 
the problem that a manufacturing cost benefited high the increment in a routing counter required for 
supply management and heat-treatment of an oxidizer etc. 

[0014] The purpose of this invention solves the above troubles, does not have damage on the front face 
on the occasion of press working of sheet metal, and is to offer the alloying hot-dip zinc-coated carbon 
steel sheet in which a moldability, chemical conversion nature, etc. were synthetically excellent, and its 
manufacture approach. 
[0015] 

[Means for Solving the Problem] The zincic acid ghost which makes a zinc oxide a subject exists in the 
front face of the zinc system plating steel plate which the quality evaluation as a material for 
automobiles has established from the former, and it is fully proved that there is nothing to chemical 
conversion nature or an adhesive property ******** about a bad influence. Therefore, if the plating 
layer front face is equipped with the coat which makes a zinc oxide a subject, there is an advantage that 
prolonged tests, such as a real vehicle trial, can be simplified on the occasion of the final check of the 
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engine performance as a plating steel plate. 

[0016] The approach for which facility reconstruction etc. is not needed from such a viewpoint paying 
attention to the usefulness of the zinc compound coat which makes a zincic acid ghost a subject as after 
treatment which improves sliding nature, without this invention persons reducing engine performance 
other than press-forming nature, such as chemical conversion nature and an adhesive property, but 
which is made to be cheaply equipped with a desired zinc compound was studied in the detail. 
[0017] If a plating layer is immersed in the solution containing an oxidizer, an oxidizer will be returned 
by the elution of a plating coat, pH will rise by the solid-liquid interface, and the zincic acid ghost coat 
which makes a stable zinc oxide a subject is formed in a front face. And in the liquid membrane 
adhering to the plating layer front face which was able to be pulled up from the solution, Zn ion 
contributed to formation of a zinc compound contains so much. It can fix to a plating front face by the 
ability using Zn ion in liquid membrane as zinc carbonate, and the coat of desired coating weight can be 
made to have by short-time immersion processing by spraying the gas containing carbon dioxide gas on 
the liquid membrane of this plating layer front face. In this coat, zinc hydroxide is also usually 
contained. 

[0018] In obtaining the good coat processing press-forming nature, chemical conversion nature, 
electropainting nature, etc. were proved to be according to this approach, the production by which the 
liquid life was stabilized for a long time is possible, and cost also has the advantage of being cheap. 
[0019] It sets to this approach, By controlling the dissolution of a plating layer by making pH of a 
processing solution into a neutral region, since the elution of Fe contained in the plating layer is 
controlled and consumption of the oxidizer in a solution is controlled, the life of a solution can be kept 
long. 

[0020] This invention is completed based on these knowledge, and the summary is in the manufacture 
approach given in the zinc system plating steel plate which was excellent in following (1) at the press- 
forming nature of a publication, (2), and (3). 

[0021] (1) They are 50 mg/m2 in total, using as zinc the coat which becomes a plating layer front face 
from a zinc oxide, zinc carbonate, and zinc hydroxide. Zinc system plating steel plate excellent in the 
press-forming nature characterized by having above. 

[0022] In a zinc system plating layer, (2) Zn ion:0.5-100g/l., Hydrogen peroxide : After containing 
0.05% - 5 % of the weight and contacting the solution pH:4.5-7 and whose bath temperature are 45 
degrees C or less in a zinc system plating layer, They are 50 mg/m2 in total, spraying the gas containing 
carbon dioxide gas and using as zinc the coat which becomes a plating layer front face from a zinc 
oxide, zinc carbonate, and zinc hydroxide. The manufacture approach of the zinc system plating steel 
plate characterized by making it have above. 

[0023] (3) The manufacture approach of a zinc system plating steel plate given in the above (2) 
characterized by the carbon-dioxide-gas content of the gas to spray being more than 0. 1 volume %. 
[0024] 

[Embodiment of the Invention] The gestalt of the operation of this invention to the following is 
explained to a detail. In addition, especially % display showing chemical composition means weight %, 
unless it refuses. 

[0025] Plating base material: Although especially the class of steel plate used as a plating base material 
is not limited, a well-known cold rolled steel plate and a well-known hot rolled steel plate are suitable. 
The chemical composition of a base material can apply the super-low carbon steel which made Ti, Nb, 
etc. contain if needed, low-carbon steel, or the alloy steel which made Si, Mn, P, Cr, nickel, Cu, Ti, Nb, 
V, etc. contain suitably further. 

[0026] Plating layer: A plating metal kind can apply the zinc system alloy plating containing one sort in 
the group which consists of Fe, aluminum, Mg, nickel, Cr, Si, Mn, Pb, Sb, Sn, and a misch metal, or two 
sorts or more besides Zn that a plating layer should just be a well-known zinc system plating layer. The 
plating approach is arbitrary and hot dipping, electroplating, vacuum evaporationo plating, 
nonelectrolytic plating, etc. are easy to be well-known things. Especially, since it is cheap, hot dipping is 
suitable. 
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[0027] When making a plating layer into Fe-Zn alloying hot dip zincing, it is g ood to make Fe conten t 
of a plating layerinto 8 - 15% to the weight of a plating layer jffiien not filling Fe content to 8%, 
possibility that zeta phase remains near tne tront tace of a plating layer is high. Since it is easy to form a 
big and rough columnar crystal, the front face of a plating layer becomes coarse and the press-forming 
nature of a plating steel plate may be spoiled, zeta phase is not desirable. It is 9% or more more 
preferably. Since it will become easy to generate powdering at the time of press forming if Fe content 
exceeds 15%, it is not good. It is 12% or less more preferably. 

[0028] It is good for a plating layer to make aluminum contain 0.05 to 0. 15%. When this is immersed in 
a melting zinc plating bath in a plating base material, it is effective in controlling that an alloy layer is 
formed in an interface with a base material. 

[0029] A press-forming nature improvement effect is acquired, so that there is much coating weight of 
the coat which consists of the zinc oxide, zinc carbonate, and zinc hydroxide of a plating layer front 
face. The coating weight is 50 mg/m2 by the sum total as zinc. It is good especially when it is above. 
Therefore, it is the zinc compound which becomes the plating layer front face from a zinc oxide, zinc 
carbonate, and zinc hydroxide in the zinc system plating steel plate of this invention at the total quantity 
as zinc 50 mg/m2 It should have above. They are 100 mg/m2 preferably. It is above. 
[0030] Furthermore, for a press-forming nature improvement effect, the content of the zinc carbonate in 
a zinc compound is 5 mg/m2 as zinc. Especially the case where it is above is good. Zinc hydroxide is 
formed in the process in which a plating layer is contacted in the water solution containing an oxidizer, 
and is effective in the promotion of formation of a zinc compound. Existence of zinc carbonate and zinc 
hydroxide can be checked with a thin film X wire method. 

[003 1] Manufacturing by the following approaches is suitable for the zinc system plating steel plate of 
this invention. In a base material, it galvanizes by well-known approaches, such as a hot-dipping 
method, electroplating, the vacuum evaporationo galvanizing method, and a nonelectrolytic plating 
method. Any of only both sides of a base material or one side are sufficient as a plating side. The coating 
weight of plating is the viewpoint of controlling the ease and powdering of coating weight control, 
although it is arbitrary to per [ 30 ] one side - 150 g/m2. It is desirable although carried out. 
[0032] Processing liquid: Contain 0.5-100g [ 1. ] /and a hydrogen peroxide for Zn ion 0.05 to 5% of the 
weight in the above-mentioned zinc system plating layer, and contact the solution (processing liquid) 
whose pH is 4.5-7. 

[0033] In not filling [ 1. ] Zn ion content in processing liquid in 0.5g /, it becomes inadequate forming 
[ of a zinc compound ] in a plating layer front face, and the sliding nature of a plating layer cannot fully 
be improved. For this reason, 0.5g /or more of Zn ion contents is made desirable in 2g/l. or more 1. Since 
cost will become high in saturating a sliding nature improvement effect if Zn ion content exceeds 1. in 
lOOg /, it is not desirable. For this reason, Zn ion content is carried out in 100g/l. or less. It is 50g/l. or 
less preferably. 

[0034] When not filling the concentration of a hydrogen peroxide to 0.05%, it becomes inadequate 
forming [ of a zinc compound ] in a plating layer front face, and the sliding nature of a plating layer 
cannot fully be improved. For this reason, concentration of a hydrogen peroxide is made into 0.05% or 
more. It is 0. 1% or more preferably. Since cost will become high in saturating a sliding nature 
improvement effect if the concentration of a hydrogen peroxide exceeds 5%, it is not desirable. For this 
reason, concentration of a hydrogen peroxide is made into 5% or less. It is 2% or less preferably. 
[0035] the content of Zn ion -- Zn (S04) and 7H2 O ZnC12 etc. the addition to the processing 
undiluted solution of Zn ion source can adjust easily. 

[0036] If the plating layer which contains Fe several% is eluted, Fe of a plating layer is eluted as Fe2+, 
it will react with a hydrogen peroxide, a hydrogen peroxide will be consumed too much, and the life of 
processing liquid will become short. In order to lengthen a processing liquid life, it is necessary to 
prevent the elution of the plating layer at the time of contacting a plating layer in processing liquid as 
much as possible. Therefore, pH of processing liquid is preferably made more than pH:5.0 4.5 or more. 
Since the increase of the oxidizing quality of a hydrogen peroxide and an autooxidation reaction will 
arise and the life of processing liquid will become short if pH exceeds 7, pH of processing liquid is 
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made or less into seven. 

[0037] It is good to avoid independent addition of an acid on the occasion of pH management of 
processing liquid. More than it mixes as a source of supply of Zn ion, not adding is important for the 
sulfuric-acid root and chlorine ion which are a strong acid salt. Moreover, the temperature of processing 
liquid is preferably good to consider [ 45 degrees C or less ] as 40 degrees C or less still more 
preferably. 

[0038] Any are sufficient as the approach of applying the approach (dip coating) of not limiting 
especially the method of contacting processing liquid in a plating layer, and making a plating layer 
immersed into processing liquid, the approach (spray method) of carrying out the spray of the 
processing liquid to a plating layer, or processing liquid by the roll coater etc. 

[0039] It is C02 to Zn ion which sprays the gas containing carbon dioxide gas on the processing liquid 
membrane adhering to a plating layer front face, and is dissolving into liquid membrane after contacting 
processing liquid in a plating layer. It is made to contact and zinc carbonate is made to generate with a 
zinc oxide. In order to promote generation of zinc carbonate, it is good to carry out carbon-dioxide-gas 
concentration of the gas to spray to more than 0.03 volume %. 

[0040] If concentration of carbon dioxide gas is carried out more than 0.1% volume, since the rate of 
immobilization as zinc carbonate will rise and sliding nature will be improved remarkably, in addition, it 
is good. 100% is sufficient as carbon-dioxide-gas concentration. 

[0041] Since carbon-dioxide-gas content of 0.033 volume % extent is usually carried out into 
atmospheric air, air can be used as a gas sprayed on processing liquid. It is efficient, in order to raise 
carbon-dioxide-gas concentration more than atmospheric air, for example, if the combustion gas 
discharged from a heating furnace etc. is used. The mixture of gas of nitrogen gas and carbon dioxide 
gas etc. is sufficient. 

[0042] The processing after spraying the above-mentioned gas on the processing liquid which remains 
in the plating layer is [ that what is necessary is just to carry out to arbitration ] good by the approach 
usually performed generally about subsequent rinsing and desiccation. 
[0043] 

[Example] A super-low carbon Ti addition steel plate with a thickness [ containing C:0.004%, Si:0.01%, 
Mn:0.25%, P:0.01%, S:0.01%, and Ti:0.035% ] of 0.7mm is used as a base material, and coating weight 
is 60 g/m2 per one side to this. Becoming hot dip zincing was given and the hot-dip zinc-coated carbon 
steel sheet (GI) was produced. Moreover, this was heated at 500 degrees C and the alloying hot-dip zinc- 
coated carbon steel sheet (GA) with which the remainder consists of Zn was produced Fe:9%. 
Moreover, cleaning and after carrying out acid washing, the electrogalvanizing of the cold rolled steel 
plate of the same chemical composition is carried out, and coating weight is 45 g/m2 per one side. The 
electrolytic zinc-coated carbon steel sheet (EG) was produced. An electroplating bath contains zinc- 
sulfate:200g/l. and a 30g [/I. ] ammonium sulfate, uses a :45 degree C plating bath whenever [ pH:3 and 
bath temperature ], and is electric consistency: 20 A/dm2. It galvanized. Some above-mentioned 
electrolytic zinc-coated carbon steel sheets were heated at 300 degrees C, and the alloying electrolytic 
zinc-coated carbon steel sheet (EGA) which has the Zn-Fe alloy -plating coat which made Fe content 
15% was produced. Many test pieces of 100mm angle were extracted from these plating steel plates. 
[0044] It created at a time 11. of water solutions which have Zn ion and a hydrogen peroxide at a various 
rate as processing liquid. Zn ion content of processing liquid was adjusted using the zinc sulfate and the 
zinc chloride. Hydrogen-peroxide concentration carried out specified quantity addition, and adjusted the 
water solution of marketing which contains a hydrogen peroxide 30%. When pH of processing liquid 
was lowered to less than 4.5 as an example of a comparison, pH was adjusted using the sulfuric acid 
98%. It is immersed in processing liquid for 15 seconds, a test piece is pulled up, and it is the pressure of 
0.05kg/cm2. The gas was sprayed. The nitrogen gas which contains neither the atmospheric air which 
changed carbon-dioxide-gas concentration as a gas, nor carbon dioxide gas was used. After spraying a 
gas, it rinsed for 30 seconds using tap water, and was made to dry in atmospheric air. 
[0045] The coating weight of the coat which consists of the zinc oxide, zinc carbonate, and zinc 
hydroxide to a test piece was immersed [ OH / Br2-CH3 ] in the water solution (temperature is a room 
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temperature) contained 0.5% of the weight in the test piece, dissolved the plating layer, separated 
residue, remelted it with the hydrochloric acid, and this was analyzed by the ICP spectral-analysis 
method, and it obtained it. The above-mentioned coating weight is 50 mg/m2 as zinc. The case where it 
was above was judged to be good. 

[0046] The coating weight of zinc carbonate was checked by the following approaches. Surface 
roughness applies the water solution with which zinc carbonate concentration differs variously to a 
plating steel plate and the cold rolled steel plate which is this level by the bar coating-machine method, 
and dried it, and the steel plate sample to which the zinc carbonate of various range adhered was 
produced. The affix on the front face of a sample was dissolved in 10% solution of hydrochloric acid 
containing inhibitor, the obtained solution was analyzed by the ICP spectral-analysis method, and Zn 
coating weight was measured. Moreover, about the same sample, the front face was investigated with 
the thin film X wire method which makes whenever [ tilt-angle ] 2 degrees, and the peak intensity of the 
field (104) of zinc carbonate was measured. The calibration curve which presumes Zn coating weight 
from the field peak intensity by the thin film X wire method (104) was produced from both measured 
value. The field peak intensity by the thin film X wire method (104) on said front face of a test piece 
was measured, and the zinc carbonate coating weight on each front face of a test piece was calculated 
using the above-mentioned calibration curve. 

[0047] Coefficient of friction between the plating steel plate at the time of doing U shaping of a steel 
plate using the high planar pressure U shaping testing device shown in drawing 1 and metal mold 
estimated the sliding nature of a plating steel plate. 

[0048] For a test piece and 2, as for punch and 4, a dice and 5 are [ a sign 1 / a bead and 6 ] blank 
holders in drawing 1 . A test piece 1 is placed on the 2nd page of a dice, various blank holder force is 
made to act on a test piece 1 through the bead 4 prepared in the inferior surface of tongue of a blank 
holder 6, a test piece 1 is pushed against a dice side, and a test piece 1 is fabricated in U mold by 
dropping punch 5 and pushing in a test piece 1 in the dice slot 3. It is the slushing oil of marketing to 
both sides of a test piece 1 2 g/m2 Apply at a rate and the pushing rate of punch 5 is considered as a part 
for 60mm/. The shaping force (F) in which it was made to act on the punch 5 at the time of changing the 
blank holder force (P) variously and doing U shaping of it in the range of 750-1 500kgf was measured, it 
asked for coefficient of friction (mu) between a steel plate front face and a tool from change of the 
shaping force accompanying change of the blank holder force, and the size estimated the sliding nature 
of a plating layer. The case where coefficient of friction was 0.23 or less was judged to be good. 
[0049] The life of processing liquid measured the total quantity of the zincic acid ghost of the test piece 
(the 1st sheet) immersed immediately after the initial make-up of electrolytic bath, and the test piece 
immersed in 200 sheets after the initial make-up of electrolytic bath, and the case where the coating 
weight of the 200th sheet was 90% or more of the coating weight of the 1st sheet was judged to be good. 

[0050] The life measurement result of coefficient of friction of a test condition and a plating steel plate 
and processing liquid is shown in Table 1. 
[0051] 
[Table 1] 
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[0052] The steel plate which fulfills the conditions which this invention prescribes that Table 1 shows 
showed sliding nature with it. [ low coefficient of friction and ] [ good ] Moreover, the sum total coating 
weight of the zincic acid ghost of the steel plate processed in the condition range which this invention 
specifies had the zincic acid ghost which contains the zinc carbonate of a desired amount in the whole 
processing object of 200 sheets, and each its life of processing liquid was also good. On the other hand, 
the coating weight of a zincic acid ghost is 50 mg/m2. In the test numbers 1 , 9, 19, and 20 which were 
not filled, coefficient of friction was high. Test numbers 1 and 9 have too low Zn ion concentration or 
hydrogen-peroxide concentration of processing liquid, a test number 19 does not spray a gas and a test 
number 20 sprays the nitrogen gas which does not contain carbon dioxide gas. Since pH of processing 
liquid did not fulfill 4.5 with test numbers 14 and 15, the liquid life was short. Although the test number 
16 was the case where pH of processing liquid exceeded 7, the liquid life was short by the autooxidation 
phenomenon of a hydrogen peroxide. 
[0053] 

[Effect of the Invention] Since the zinc system plating steel plate of this invention has the zincic acid 
ghost of sufficient amount which contains zinc carbonate or zinc carbonate, and zinc hydroxide on a 
front face in addition to a zinc oxide, it is equipped with good sliding nature, and press workability is 
excellent. The steel plate which has the zincic acid ghost of this invention can be manufactured ease and 
cheaply by using the processing liquid of a specific presentation, and the gas containing carbon dioxide 
gas. Operation nature also has a good processing liquid life for a long time, and since it can manufacture 



h g eg b eb eg e e 



Page 8 of 8 



by low cost, it is suitable as materials, such as an automobile, home electronics, and a building. 
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F^-A(##) 4K024 AA05 BA03 BB02 BB15 BB18 
BC01 DB01 DB03 GA08 

4K026 M07 AA12 AA13 AA22 BA08 
BB09 CA13 CA18 CA35 CA36 
DA02 DA03 DA06 DA11 

4K027 AA02 AA22 AB02 AB26 AB28 
AB42 AC73 AC82 AE23 

4K044 AA02 AB02 BA10 BA12 BB03 
BC05 CA11 CA18 CA53 CA62 



